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Dematiaceous fungi are an uncommon cause of
skin infections and rarely cause widespread cuta-
neous infections except in immunosuppressed pa-
tients.1,2 We report a case caused by Exserohilum
rostratum in a patient with extensive burns and no
exposure to compounded corticosteroids.
CASE REPORT
A 71-year-old woman originally hospitalized with
40% total body surface area fourth-degree burns (ie,
into subcutaneous tissue) and respiratory failure
subsequently had skin discoloration in her groin
and overlying her exposed quadriceps. Her hospital
course was complicated by fever and episodes of
hypotension in spite of broad antimicrobial coverage
with levofloxacin, vancomycin, andmeropenem and
fluconazole. She underwent 2 surgical debridements
separated by 6 days to her right lower extremity, right
side of the chest, and right arm down to fascia.
Pathology specimens from her right lower extremity
debrided tissue showed necrosis with no organisms
seen on routine or special stains. Tissue cultures
were pending from the right arm and right side of the
chest from her first and second operations, respec-
tively. Physical examination found an exposed right
quadriceps muscle with areas of greenish-grey
discoloration (Fig 1). Extending from the left prox-
imal medial thigh was a velvety greenish-yellow
confluent plaque with flecks of brown pigmentation
and scattered pink macules on the leading edge of
the plaque (Fig 2). Pseudomonas infection was in the
differential diagnosis because of the greenish color
and necrosis in the clinical setting of a burn patient.
Also in the differential diagnosis was a fungal
infection because of the velvety appearance and
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areas of the left thigh plaque and stained with
potassium hydroxide (KOH) 5%with chlorazol black
E stain. In addition to abundant hyphae, a structure
resembling a septate cigar-shaped fruiting body was
observed that could be consistent with Bipolaris,
Drechslera, or Exserohilum (Fig 3). Empiric treat-
ment was initiated with liposomal amphotericin B at
3 mg/kg/d, which was 300 mg/d in the patient for
6 days. Tissue cultures eventually grew mold iden-
tified as Exserohilum rostratum based on the
morphologic characteristics of the conidia, which
were smooth walled with multiple distosepta, dark
basal, and distal septa and having the characteristic
protruding hila. The patient’s condition deteriorated
quickly and, although voriconazole, 200 mg intrave-
nously every 12 hours, had been added, she only
received a loading dose before her family elected to
place her in hospice care.
DISCUSSION
Exserohilum species are saprophytic, ubiquitous
fungi commonly present in grasses and soil of warm
tropical and subtropical regions. When pathogenic,
it is similar to the other causes of phaeohyphomy-
cotic infections, including Bipolaris, Alternaria,
Drechslera, and Curvularia in that Exserohilum
may cause superficial, cutaneous, or subcutaneous
infections.1 For subcutaneous infections, the most
common clinical presentations are single cysts,
nodules, or plaques in trauma-prone areas. In a
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Fig 1. Cutaneous Exserohilum. Anterior thighs show
exposed quadriceps with greenish-grey discoloration
and scattered pink macules.
Fig 2. Cutaneous Exserohilum. Velvety yellow-green and
brown plaque from proximal medial left thigh.
Fig 3. Cutaneous Exserohilum conidia. Skin smear taken
from left medial thigh plaque shows fungal hyphae and a
cigar-shaped septate conidium (50 m long) staining
green with chlorazol black E and KOH 5%.
JAAD CASE REPORTS
VOLUME 1, NUMBER 4
Jahan-Tigh, Shelton, and Rapini 189infections before 2012, the skin was found to be the
second most frequent site after sinuses.2 Among the
various presentations were subcutaneous nodules,1
chronic plaques,3,4 necrotic purpura,5,6 hemorrhagic
vesicles,7,8 and nonhealing ulcers.9,10 In 2012,
Exserohilum rostratum was identified as the cause
of fungal meningitis secondary to contamination of
compounded corticosteroids and has been linked to
751 cases with at least 64 deaths.11,12
Extensive burns are a well-known predisposing
factor to infections of all varieties. Common viral andbacterial agents such as herpes simplex virus and
Pseudomonas species, respectively, have been clas-
sically associated with burn patients. Of the fungi,
Candida species were identified as the most com-
mon cause of positive fungal infections from any site
among 6918 burn patients; however, infections with
mold species had the highest mortality rate at 41%
compared with 11% with Candida species.13 No
other case of Exserohilum infection in a burn patient
was found in the English-language literature.
The diagnosis of fungal infections is usually slow
because it relies on fungal culture and biochemical
assays for identification. Newer diagnostic tech-
niques using matrix-assisted laser desorption ioniza-
tion time-of-flight mass spectroscopy or multiplex
polymerase chain reaction (PCR) offer the promise
of faster diagnosis and even antifungal susceptibil-
ities, but they are not yet widely available.14
Recently, a PCR-based assay was developed with
primers designed against the ITS-2 region of the
Exserohilum genome that had a sensitivity of 29%
compared with 14% for fungal culture.15 This PCR
assay was used on a different cohort of 40 patient
samples known to be positive for Exserohilum
species and found to have a sensitivity of 50%;
however, polyclonal antibodies raised to several
fungal species had a sensitivity of 100% in the same
study.16 This case, however, illustrates the diagnostic
power and speed of the routine fungal smear. We
typically use a commercial preparation of chlorazol
black E mixed with KOH 5% and dimethyl sulfoxide
10% (Delasco, Council Bluffs, IA), which stains the
chitinous fungal wall green as in Fig 3. A drawback to
the chlorazol stain compared with only KOH prep-
arations is that the pigmented hyphae of dematia-
ceous fungi are completely obscured by the
chlorazol as they were in our case.
Similar to other phaeohyphomycosis, for isolated
nodules, cysts, or plaques, surgical excision with or
without debridement has been used with suc-
cess.1,6,9,10,17,18 In addition to surgical excision,
advanced infections may benefit from antifungal
therapy. Exserohilum spp. isolates are found to be
the most susceptible to amphotericin B, voricona-
zole, itraconazole, posaconazole, and terbinafine
while the highest minimum inhibitory concentra-
tions were found with fluconazole and the echino-
candins.12,19 Interestingly, our patient had been on
fluconazole for 5 days when she grew positive
Exserohilum cultures confirming the organism’s
relative resistance to this agent. Additionally, there
was a 4-day delay between the first culture showing
mold and the initiation of amphotericin, which may
have played a role in our patient’s poor outcome. It is
possible that the Exserohilum was simply growing
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separate tissue cultures from 2 different operating
room debridements grew the same organism, it is
likely that the Exserohilum played a pathogenic role.
This case illustrates the flexibility of the
Exserohilum species to cause human disease in a
variety of settings as reported here in a burn patient.
Dermatology is one of the few medical specialties
that retains the ability to perform and interpret the
fungal smear in a variety of clinical situations, which
may aid in narrowing the differential and optimizing
antimicrobial therapy.
REFERENCES
1. McGinnis MR, Rinaldi MG, Winn RE. Emerging agents of
phaeohyphomycosis: pathogenic species of Bipolaris and
Exserohilum. J Clin Microbiol. 1986;24:250-259.
2. Katragkou A, Pana ZD, Perlin DS, Kontoyiannis DP, Walsh TJ,
Roilides E. Exserohilum infections: Review of 48 cases before the
2012 United States outbreak. Med Mycol. 2014;52(4):376-386.
3. Hsu MM, Lee JY. Cutaneous and subcutaneous phaeo-
jhyphomycosis caused by Exserohilum rostratum. J Am Acad
Dermatol. 1993;28:340-344.
4. Agarwal A, Singh SM. A case of cutaneous phaeohyphomy-
cosis caused by Exserohilum rostratum, its in vitro sensitivity
and review of literature. Mycopathologia. 1995;131:9-12.
5. Douer D, Goldschmied-Reouven A, Segev S, Ben-Bassat I. Hu-
man Exserohilum and Bipolaris infections: report of Exserohilum
nasal infection in a neutropenic patient with acute leukemia
and review of the literature. J Med Vet Mycol. 1987;25:235-241.
6. Moneymaker CS, Shenep JL, Pearson TA, Field ML, Jenkins JJ.
Primary cutaneous phaeohyphomycosis due to Exserohilum
rostratum (Drechslera rostrata) in a child with leukemia.
Pediatr Infect Dis. 1986;5:380-382.
7. Tieman JM, Furner BB. Phaeohyphomycosis caused by Exser-
ohilum rostratum mimicking hemorrhagic herpes zoster. J Am
Acad Dermatol. 1991;25:852-854.
8. Lavoie SR, Espinel-Ingroff A, Kerkering T. Mixed cutaneous
phaeohyphomycosis in a cocaine user. Clin Infect Dis. 1993;17:
114-116.9. Al-Attar A, Williams CG, Redett RJ. Rare lower extremity
invasive fungal infection in an immunosuppressed patient:
Exserohilum longirostratum. Plast Reconstr Surg. 2006;117:
44e-47e.
10. Lin SC, Sun PL, Ju YM, Chan YJ. Cutaneous phaeohypho-
mycosis caused by Exserohilum rostratum in a patient with
cutaneous T-cell lymphoma. Int J Dermatol. 2009;48:
295-298.
11. Smith RM, Schaefer MK, Kainer MA, et al. Fungal infections
associated with contaminated methylprednisolone injections.
N Engl J Med. 2013;369(17):1598-1609.
12. Atlanta: Centers for Disease Control and Prevention USA, 2015.
Centers for Disease Control and Prevention website. http://
www.cdc.gov/hai/outbreaks/laboratory/index.html. Accessed
April 4, 2015.
13. Ballard J, Edelman L, Saffle J, et al. Positive fungal cultures in
burn patients: a multicenter review. J Burn Care Res. 2008;
29(1):213-221.
14. Chen JH, Yam WC, Ngan AH, et al. Advantages of using
matrix-assisted laser desorption ionization-time of flight
mass spectrometry as a rapid diagnostic tool for identi-
fication of yeasts and mycobacteria in the clinical micro-
biological laboratory. J Clin Microbiol. 2013;51(12):
3981-3987.
15. Gade L, Scheel CM, Pham CD, et al. Detection of fungal DNA in
human body fluids and tissues during a multistate outbreak of
fungal meningitis and other infections. Eukaryot Cell. 2013;
12(5):677-683.
16. Ritter JM, Muehlenbachs A, Blau DM, et al. Exserohilum
infections associated with contaminated steroid injections: a
clinicopathologic review of 40 cases. Am J Pathol. 2013;183(3):
881-892.
17. Burges GE, Walls CT, Maize JC. Subcutaneous phaeohypho-
mycosis caused by Exserohilum rostratum in an immunocom-
petent host. Arch Dermatol. 1987;123:1346-1350.
18. Saint-Jean M, St-Germain G, Laferriere C, Tapiero B. Hospital
acquired phaeohyphomycosis due to Exserohilum rostratum
in a child with leukemia. Can J Infect Dis Med Microbiol. 2007;
18:200-202.
19. da Cunha KC, Sutton DA, Gene J, Capilla J, Cano J, Guarro J.
Molecular identification and in vitro response to antifungal
drugs of clinical isolates of Exserohilum. Antimicrob Agents
Chemother. 2012;56:4951-4954.
